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Aims and objectives 
The primary objectives for developing 
and deploying this network are:  
1) to better quantify surface weather 
conditions during landfalling TCs;  
2) the dissemination of near real-time 
community-embedded wind speed 
information to emergency services;  
3) to provide data that aids the 
development of numerical and 
analytical models of TC wind fields at 
landfall  
4) to validate/assess design codes and 
standards being used in cyclone prone 
parts of the country. 
Figure 2: Dedicated transport trailer, rack system and vehicle  
Figure 1: Anemometer tower fixed to permanent anchor block. 
Abstract 
Existing wind speed measurement systems are sparse along 
the tropical coast of Australia. As such it is rare that surface 
level wind conditions are reported with any reliability during 
or after tropical cyclones (TCs) make landfall. Indeed existing 
practice relies on damage surveys to estimate maximum 
gusts based on damage to buildings or simple structures 
(e.g. street signs). 
To overcome this shortcoming the Cyclone Testing Station 
(JCU) initiated a project to develop a set of portable 
anemometer towers to be deployed in front of landfalling 
TCs  and measure surface level wind speed, direction, 
temperature and relative humidity. Referencing the system’s 
near real-time transmission of data it has been given the 
acronym SWIRLnet; the Surface Weather Information Relay 
and Logging Network.  
Network development 
SWIRLnet development began in early 2012. For stage one operations, the network 
consist of six portable towers (five at 3m and one at 3.7m) designed for rapid 
deployment in the 24-48 hours prior to TC landfall (Figure 1 & 2). Each tower is built 
upon a retractable freestanding tripod with an optional guying system to minimise 
tip deflections during high winds and is engineered to survive gust wind speeds of 70 
m/s at anemometer height. Anchoring is required on each of the tower leg footpads 
and beneath the central mast. This is achieved by driving star pickets through each 
of the footpads and connecting the central fixing to either a fixed concrete anchor 
block (see Deployment Strategy) or driven ground screw (Figure 3). Trial 
deployments suggest erection time for each tower is 20-30 minutes. 
Each tower is equipped with a marine rated R.M. Young propeller anemometer, a 
Vaisala pressure transducer, and a CSL shrouded temperature and relative humidity 
sensor. Data is sampled and logged locally at 10 Hz, with 3G telemetry of summary 
data, e.g. peak 3 second gust and 10 minute mean, to a central server every 10 
minutes. Initial sensor calibration suggests anemometer response is reliable down to 
a frequency of around 1 Hz (Figure 4). To conserve battery life, the modem and 
pressure transducer are powered down for eight minutes out of the ten. Figure 3. (upper) Transport 
housing  for logger boxes 
and  (lower) ground anchors. 
Figure 4: Spectral analysis of wind tunnel measurements 
Deployment strategy 
The deployment goal will be to erect towers during the 24-48 hours prior to projected TC landfall and have 
them log and report for 72 hours. Bureau of Meteorology forecast tracks and communications with local 
forecast offices will help guide tower sighting decisions. Optimally towers will be positioned in open park or 
field areas embedded within suburban terrain. This will allow wind speeds representative of those loading 
surrounding buildings to be measured without being within the turbulence generating elements (e.g. Houses) 
themselves. Prior to deployment prospective tower locations will be identified, but opportunistic sighting will 
also take place where considered necessary. To reduce erection time permanent anchors have been installed at 
predetermined tower sights in several coastal communities in Queensland.  A custom built trailer, water proof 
storage system and dedicated vehicle will be used to transport and store equipment (Figure 2 & 3). 
Future directions 
Following an initial deployment and testing  phase, expected to be 1 – 2 seasons, current funding will allow 
SWIRLnet to expand to twelve towers. This expansion will allow a more complete picture of surface weather 
conditions to be captured across a storm.  Additional future research is expected to include: 
1) Exploration of statistical and numerical methods for utilising tower point observations to generate 
accurate spatial wind fields. 
2) In collaboration with researchers from the University of Florida a series of rainfall disdrometers will be 
deployed in conjunction with towers to explore correlations between wind and rain fields. This work will 
also allow a study of the accuracy of satellite derived rainfall estimations over land to be undertaken. 
3) Construction of a 10 m tower to more completely study the surface wind layer and tie in more succinctly 
with existing AWS station observations and climate analyses. 
 
Acknowledgements 
The authors are grateful for the advice and support from researchers at Texas Tech University and the 
University of Florida who graciously made available their tower and system design specifications and analysis 
codes. The authors also acknowledge financial support received from the Queensland Government 
Department of Community Safety. 
 
